We present evidence for widespread relativistic effects in the central regions of active galactic nuclei. In a sample of 18 Seyfert 1 galaxies observed by ASCA, 14 show an iron Kα line which is is resolved, with mean width σ Kα = 0.43 ± 0.12 keV for a gaussian profile (Full Width at Half Maximum, FWHM∼ 50, 000 km s −1 ). However, many of the line profiles are asymmetric. A strong red wing is indicative of gravitational redshifts close to a central black hole and accretion disk models provide an excellent description of the data.
Matsuoka 1993; Nandra & George 1994) .
Further impetus for the study of iron Kα lines in Seyfert galaxies has come from more recent ASCA data, which have indicated that this feature may be a key element in our understanding of AGN. The earliest data showed good evidence that the emission lines were resolved (Fabian et al. 1994; Mushotzky et al. 1995) , confirming tentative suggestions from the Ginga data (NP94). Most dramatically, high signal-to-noise data for two sources have shown characteristic line profiles (MCG-6-30-15 Tanaka et al. 1995; NGC 4151 Yaqoob et al. 1995) . The lines in these sources are extremely broad, with FWHM implying relativistic velocities of order 0.2c. Furthermore, there is a strong asymmetry to the red, which is indicative of the gravitational redshifts associated with the inner regions of an accretion disk surrounding the black hole. Fabian et al. (1995) concluded that this was the most plausible explanation for such profiles, rejecting other interpretations such as Comptonization. Whilst it is tempting to extrapolate such a model and apply it to all AGN, we must bear in mind that these extraordinary profiles are relatively rare in the literature. Further reinforcement of the black hole/accretion disk paradigm requires confirmation of that model for further sources. It is our intention to explore such avenues in the present paper.
In a previous paper (Nandra et al. 1996b ; hereafter paper I), we have presented imaging and timing data for a sample of Seyfert 1 galaxies observed by ASCA. Here we present corresponding spectral data in the 3-10 keV regime in order to define the properties of the iron line. In Section 2 we describe our analysis techniques. We will present the spectra in the full band in a subsequent paper (hereafter paper III). Following that, Section 3 present simple parameterizations for the iron Kα line. In Section 4 we test specific disk-line models. Our aim thereby is to determine if such models, which have successfully described the two sources mentioned above, are generally applicable. In Section 5, we compare our results to previous X-ray observations. We summarize our findings in Section 6 and discuss them in Section 7.
Data analysis
In the present paper, we examine the spectra of a sample of Seyfert 1 galaxies observed by ASCA in the 3-10 keV band. We chose this energy range as it is relatively free from the effects of absorption, either by cold gas or the ionized "warm absorber", allowing us to attempt a definition of the continuum shape and, particularly, the iron Kα emission line. Furthermore, we consider only the time-averaged spectrum for each observation, to maximize the signal-to-noise ratio. Our sample is listed in Table 1 . We refer to each observation using the name of the source and, in cases where there are multiple observations, the observation number in brackets (e.g. NGC 4151(2) is the second observation of NGC 4151; note that rejected observations are still assigned a number -see paper 1 for details). The selection criteria, observation log and data analysis methods are presented in Paper 1. Briefly, we have employed data from the US public archive at NASA/GSFC. We applied standard criteria for rejecting poor quality data and then extracted the source spectra using the FTOOLS/XSELECT package from both the Solid-state Imaging Spectrometers (SIS) and Gas Imaging Spectrometers (GIS). Background spectra were extracted from source-free regions.
For both instruments we considered only the gain-corrected (Pulse Invariant or PI) channels. The raw spectra were rebinned such that each resultant channel had at least 20 counts per bin, permitting us to use χ 2 minimization for spectral fitting. All such fits were undertaken using the XSPEC package (v9.0). Calibration data were taken from the HEASARC calibration database. The SIS response matrices were released on 1994 November 9 and the GIS matrices on 1995 March 6. Effective areas were calculated using the standard software, which does not include a parameterization of the azimuthal dependence of the the point spread function. This can cause inaccuracies in the normalization, particularly in the case where the source region is not circular. Uncertainties in determining the source centroid can also result in normalization errors, and the cross-calibration of the four instruments is not known to arbitrarily high accuracy. These factors lead to cross-calibration uncertainties between the four instruments, but as the response of the XRT is not strongly dependent on energy, we do not expect them to introduce distortions into the individual spectra. We therefore chose to fit all four ASCA detectors simultaneously with the same model, but allowed the normalization of that model to be free for each detector.
Due to radiation damage, the response of the CCD detectors is changing slowly with time (Dotani et al. 1995) . The main effects of this damage relevant to the analysis presented here are small changes in the energy scale and a degradation of the energy resolution. We have not accounted for such effects, which are most pronounced in 4-CCD mode data. However, even in this most extreme case, we expect the effects to be small for our data, which were taken early in the mission. The estimated offset and resolution changes are < 50 eV for 4-CCD mode and are negligible for 1 and 2-CCD modes for data taken < 1 yr after launch (Dotani et al. 1995) . Normalizations and fluxes quoted for the sources will be for the SIS0 detector. Typically, the two SIS detectors agree in flux to within ∼ 1 − 3 per cent, but are higher than the GIS by ∼ 10 − 20 per cent.
Statistical considerations
As mentioned above, we have employed χ 2 -minimization for spectral fitting (Lampton, Margon & Bowyer 1976) . Although this forces us to rebin the data arbitrarily, sometimes beyond the spectral resolution of the instrument, we prefer this over maximum likelihood methods such as the C-statistic (Cash 1979) because the data can be background-subtracted. This is highly desirable in cases, such as these, where reliable background models have not yet been developed. Although the background represents typically only a few per cent of the total count rate in the 3-10 keV band, it can have a significant effect at high energies. We therefore note here the fact that we have not accounted for vignetting of the diffuse X-ray background when calculating our background rates, nor any other variations in the background rates over the detectors. Such effects are not currently well-understood for ASCA data. Our chosen bin-size is not optimal for determining the goodness-of-fit; at low energies the data are under binned compared to the resolution of the detector. We prefer this to the alternative of over binning, which would sacrifice spectral information essential to our determination of the line parameters. Although detailed justification for our choice of 20 counts per bin requires simulations beyond the scope of this paper, a comparison of our spectra with the simulations of Nousek (1990) , suggests that using a gaussian approximation and χ 2 -minimization will introduce uncertainties of the order of 1 per cent to our derived parameters, smaller than the typical statistical error.
Once the minimum χ 2 value is found in each fit, confidence regions for the parameters have been determined using the prescription of Lampton et al. (1976) . Unless otherwise stated we have calculated the confidence region by projection of the joint confidence region defined by the number of "interesting" parameters, as recommended by Lampton et al.We have considered the model normalizations as uninteresting. This is because we do not expect the origin of the difference in the normalizations -uncertainties in the effective areas -to affect the spectral form. Thus the number of interesting parameters which we have used to calculate the χ 2 deviates is given by N fr − 4, where N fr is the number of free parameters in the model. Specific ∆χ 2 values are shown as footnotes to the Tables. For completeness we have quoted the best-fit normalization for one of the models in Table 2 , although we have not attempted to determine the confidence interval for that parameter, as we consider it uninteresting.
In most cases we quote the 68 per cent confidence limits for the parameters, which is the same confidence level as the 1σ distribution of a gaussian. Furthermore, in some specific circumstances, we have gone on to interpret the 68 per cent confidence limit as if it were the 1σ error bar of a gaussian distribution. Examples are the calculation of the weighted mean, and the determination of the mean and dispersion using the maximum-likelihood method. This assumes that the confidence surface is itself gaussian, which is often a poor approximation. However, this is unimportant, as long as the gaussian approximation does not underestimate the true confidence region. We believe this to be true in most circumstances. However, in most cases the confidence region is asymmetric, resulting in two-sided "error bars". In all such cases we use the larger uncertainty as our 1σ error bar. Furthermore, where the 68 per cent confidence region overlaps the limits of the allowed parameter values (e.g., where the inclination reaches 0 • or 90 • ), we assume that the 1σ error bar is essentially infinite, thus placing no weight on the derived value. This is a highly conservative approach which should avoid any spurious results arising from our use of confidence regions as gaussian error-bars.
In comparing various models for the X-ray spectra, and particularly the iron lines, we have employed various statistical tests, including: the acceptability of χ 2 , although as noted above, our data are not optimally binned to maximize χ 2 ; the F-test (e.g., Bevington 1969) which has been employed to determine whether additional components, or parameters, provide a significant improvement; the likelihood ratio (Edwards 1972; Mushotzky 1982) which has been used to determine whether models with the same number of free parameters are more or less likely to produce the observed data. We have adopted the 95 per cent confidence level in assessing whether or not various features are real, but we bear in mind that for a sample of 23 (or more often 22) observations, this will typically result in one spurious detection each time the sample is considered as a whole.
Iron Kα emission: simple parameterizations
We first attempted some simple spectral fits to the ASCA data, without reference to a specific, physical model.
Narrow lines
Our initial fit was of a power-law with a gaussian component with width, σ = 10 eV, to represent the iron line. This width is smaller than the instrumental response and therefore is effectively "narrow" for our purposes. In practice, this fit will model any line emission up to the width of the spectral response of ∼ 120 eV (FWHM) at 6 keV. The gaussian provides a significant improvement in the fit in all 18 sources, confirming that iron Kα emission is extremely common in Seyfert 1 galaxies. The details of these narrow-line fits are shown in Table 2 . The energies quoted are in the rest-frame throughout. Three of the fits are unacceptable at > 95 per cent confidence: NGC 4151(2), NGC 4151(5), . The mean values of the parameters derived from these fits are shown in Table 9 . That table shows the unweighted mean and standard deviation (column 1), the weighted mean and uncertainty (column 2), and in columns 3 and 4 estimates of the mean and dispersion of the parent population, calculated using the maximum likelihood method of Maccacaro et al. (1988) . We consider the latter two values to be most appropriate for determining the average properties of the sample, and quote these in the text. A histogram of the line energies and equivalent widths is shown in the upper panels of Fig. 1 . Confirming and extending the Ginga results, our ASCA observations show a strong preference for iron in a relatively low state of ionization, with the mean energy of < E Kα >= 6.36 ± 0.02 keV, which is even indicative of a small net redshift (but only at ∼ 90 per cent confidence). There is no measured dispersion in these values, with an upper limit of 60 eV; the large deviation in the case of NGC 6814 is due its large measurement error, as it is a factor > 10 weaker than all other sources. The lack of dispersion is remarkable; any systematic deviations in the energy scale due to residual calibration errors (see Section 2) must be smaller than this. Also note that the differences in the observed-frame energy between the sources is ∼ 300 eV. We find a mean ionization state <Fe xvi (E Kα < 6.41) at the 99 per cent confidence level. The mean equivalent width of 98 ± 12 eV for these narrow lines is only ∼ 70 per cent of the corresponding value derived by Ginga (140 eV; NP94). An examination of the residuals makes clear why this is the case. In a number of sources the line flux clearly extends beyond the bounds of the spectral response function, indicating the line has a significant width. The wider response of Ginga would result in more of this flux being modeled in a fit what what is effectively a delta-function profile. Such a profile is clearly not appropriate for our higher-resolution ASCA data, and we now go on to describe this more quantitatively.
Broad lines
Some Ginga spectra of Seyfert galaxies showed a significant improvement in the fit when the line width was allowed to be a free parameter (NP94). Due to the nature of the Ginga spectral response this implied huge line widths of order 1 keV in the cases where significant broadening was indicated. This led NP94 to speculate that the apparent broadening might be spurious, instead reflecting unmodelled continuum components. Improved spectral resolution is the key to removing this ambiguity. Indeed, early ASCA observations showed that, at least in some cases, the iron line was significantly broadened (e.g. Mushotzky et al. 1995) . We tested this for our sources by allowing the width of the gaussian σ to be a free parameter. The results of these fits are shown in Table 3 . 18/23 observations and 14/18 sources showed a significant improvement, with only two fits just unacceptable at the 95 per cent confidence level: NGC 4151(2) and MCG-6-30-15(1). In cases where the line width is not detected, we have shown only the 90 per cent upper limit to the line width. These are all consistent with the mean value of < σ Kα >= 0.43 ± 0.12 keV (Table 9) . This corresponds to a FWHM of approximately 47, 000 km s −1 . A histogram of the line widths is shown in Fig. 2. Once again, the energy of these broad lines strongly indicates material in a low ionization state is the source of the line, with a mean energy < E Kα >= 6.34 ± 0.04 keV. The 99 per cent confidence upper limit to the energy of 6.41 keV again corresponds to an ionization state for iron <Fe xvi -above this ionization state the line rises sharply in energy (Makishima 1985) . If the material were in collisional ionization equilibrium, this corresponds to a temperature of ∼ < 3 × 10 6 K (Arnaud & Raymond 1992) . Of course, any material close to the central source is more likely to be photoionized than collisionally ionized, in which case the temperature is probably much lower.
The mean equivalent width of these broad lines is < W Kα >= 160 ± 30 eV. This value is consistent with the mean determined by Ginga for a line of σ = 0.1 keV, of 140 ± 20 eV. As mentioned above, a fit with a line which is narrow compared to the instrumental response of a given instrument will tend to model any line flux which has a width up to the spectral resolution. For the case of Ginga this is equivalent to σ ∼ 0.5 keV ). This corresponds roughly to the mean width of the lines determined in our broad-gaussian fits. In this respect, then, the equivalent widths determined by ASCA and Ginga show a remarkable consistency.
Line Profiles
At least in some sources, the iron Kα line is not well modeled by a symmetrical profile such as a gaussian. We have attempted to determine the line profiles in a relatively model-independent way, with the results show in Fig 3. These were determined with a fit to the 3-10 keV SIS data only with a power law, but excluding the iron band between 5-7 keV. We then multiplied the resultant data/model ratio by the best-fit continuum model. This results in an estimate of the line profile as seen in the observed frame, deconvolved from the instrumental response. Almost all of the sources show a clear excess, with broadening far greater than the instrumental response. It is also evident that a number of sources show skewed, asymmetric profiles. This could represent multiple line components (for instance, there may be both broad and narrow components). However, many sources show the characteristic black hole/accretion disk profile Laor 1991; Matt et al. 1992) , in which case they may be predominantly one component.
To demonstrate this further we have created a composite line profile for all 18 sources. This was achieved from by transforming the above-mentioned data/model ratios into the rest frame of each source and taking the mean ratio in bins of width 40 eV. To estimate the mean line profile from these plots, we have multiplied by a continuum model defined by the mean values for the sample. This is shown in Fig 4a. In Fig 4b we show the same plot excluding MCG-6-30-15 and NGC 4151, to investigate whether these sources dominate the mean profile. Several things are apparent from Fig. 4: • The line profiles are clearly consistent, showing that our results are not biased by the inclusion of MCG-6-30-15 and NGC 4151.
• The profiles are extremely broad ∼ 2 keV Full-width at Zero Intensity (FWZI), which corresponds to velocities of order 0.3c.
• As in many of the individual sources the profile consists of a relatively narrow core, with an underlying broad component.
• The core peaks at an energy remarkably close to 6.4 keV.
• The broadening is primarily to the red, with relatively little flux blue-ward of 6.4 keV and specifically no strong component due to helium-like or hydrogen-like iron (6.7-6.9 keV).
To illustrate these more quantitatively, we have modeled the profiles with two gaussians, following Tanaka et al. (1995) . The resulting fit is shown in Fig. 4a . The centroid energies of the core are 6.38 keV in both cases, with a width of σ = 0.1 keV. The broad component is strongly redshifted with centroid energy ∼ 6 keV and width of σ = 0.7 keV and carries ∼ 75 per cent of the total flux. The dotted line in Fig. 4b shows the instrumental response. Whilst some artificial broadening could result from radiation damage to the CCDs, particularly in 4-CCD mode, these residual calibration uncertainties of ∼few per cent in this regime are much smaller than the observed deviations (∼ 10 − 20 per cent in the red wing). To demonstrate this, we show in Fig. 5 , the residuals for our Seyfert sample compared to those for the Coma Cluster and also the Dark Earth (essentially the particle background of the SIS; Gendreau 1995). All three plots show an emission line, but only the Seyferts show the red wing, indicating that this feature is not due to a persistent calibration error.
It is also highly unlikely that emission lines from any any other element contribute significantly to the emission in the 5-7 keV band. The other elements with K-shell energies (V, Cr, Mn, Co) in this range have abundances and fluorescence yields which would lead to line intensities of a factor > 100 less than iron, to which we attribute the entire line flux. Iron line blends alone cannot account for the observed widths in most cases, as the line flux extends up to ∼ 1.5 keV below the energy expected from neutral iron. Compton down-scattering can, in principle, redshift the line sufficiently, but many workers have argued against this mechanism Tanaka et al. 1995; Fabian et al. 1995) . The dramatic redshifts and broadening expected due to special and general relativistic effects close to a black hole provide a plausible explanation for the observed line profiles. One class of models which has been successfully applied to ASCA observation of MCG-6-30-15 and NGC 4151 is that of an accretion disk Yaqoob et al. 1995) . The other sources apparently exhibit rather similar profiles and we now consider such models.
Accretion Disk modeling
We will refer to a number of parameters in the following sections which characterize the disk line models: the inner radius of the disk, R i , the outer radius, R o , the inclination of the axis of rotation with respect to the line-of-sight, i, the rest energy E Kα and the line normalization I Kα . We excluded NGC 6814 from the following analysis as the signal-to-noise ratio is so much lower than that of the other sources, leaving 22 observations of 17 sources.
Schwarzschild model
Our first test of the black hole/accretion disk hypothesis was using the model of Fabian et al. (1989) . Their disk-line model assumes a Schwarzschild geometry and computes the line profile only and not the strength. No specific geometry for the X-ray source is assumed, and therefore the line emissivity is parameterized by a power law as a function of radius, R −q . The value of q can be a free parameter. For a point-like X-ray source located above the center of the disk, we expect q ∼ 0 in the inner regions, steepening to q ∼ 3 at large radii. However, different emissivity profiles may be relevant, for example if there are multiple X-ray sources, or if the source is not point-like compared to the line-emitting region.
The line profile has a strong dependence on q, as for values > 2, the emission is concentrated in the inner disk, where extreme gravitational and Doppler effects operate. In these circumstances, R o can rarely be constrained. Conversely, if the outer disk is the dominant source of line emission, poor or no constraints can be placed on R i . We have therefore chosen to fix the inner and outer radii of the disk at 6 R g and 1000 R g respectively (where R g is the gravitational radius of the black hole) and have used q as a parameterization not only of the geometry of the X-ray source, but of the accretion disk itself. We allow the inclination of the disk to be a free parameter and also the normalization of the line. We will compare the strength of the lines to the disk model later. Finally, we assume E Kα = 6.4 keV in the rest frame. As we showed in Tables 2 and 3 , and Figs 3 and 4 both the peak and mean line energies lie close to this value in all cases, with no evidence for a helium-like or hydrogen-like line.
The results of these disk-line fits are shown in Table 4 . There is a substantial improvement in the fit compared to the broad gaussian model in a large number of cases, due to the asymmetry of the profiles. All of the disk line fits are acceptable at < 95 per cent confidence. The total χ 2 for all 22 observations was 16762.4 for the broad line fit, and 16627.3 for the disk lines (∆χ 2 =135.1) which is highly significant as measured by the likelihood ratio (see Section 2), which is shown in Table 8 . The mean power-law index is similar to the broad-line fits < Γ 3−10 >= 1.78 ± 0.07. However, the line equivalent width is rather larger, at < W Kα >= 290 ± 50 eV. Typically, a low inclination (∼face-on) disk is preferred in our fits. The mean inclination angle is < i >= 29 ± 3 degrees. If the accretion disk were oriented randomly, we might expect a mean inclination of ∼ 60 • , which is not preferred in our fits. We comment on this later. The mean value of q, which parameterizes the geometry of the system is < q >= 2.5 ± 0.4. This is in good agreement with the value expected for a point-like X-ray source above a flat disk, as discussed by Matt, Perola & Piro (1991) , and is therefore supportive of the disk model. Histograms of i and q are shown in Fig. 6 . Likelihood analysis reveals no evidence for a significant dispersion in the values of q obtained in our fits, which suggests a common geometry for the sources. However, our conservative error prescription, and the assumption that the 68 per cent confidence limit equates to a 1σ error bar makes it difficult to rule out such an hypothesis based on this analysis. A more sensitive method of determining whether or not there are differences in geometry from source-to-source (in addition to differences in inclination) is to fit the data explicitly with q fixed at the mean value, and compare the χ 2 value so obtained with that when q was left free. We have performed such fits, and these are tabulated in Table 5 . It is clear from column 5 of Table 5 , which shows the F-statistic for the addition of q as a free parameter, that many sources prefer a value of q different to the mean. Indeed 11 of 22 observations and 8/17 sources show an improvement at > 95 per cent confidence. As an ensemble, the reduction in χ 2 is 96.1 for the addition of 22 additional free parameters, significant at > 95 per cent confidence. This implies that for this model, the differences in line profiles cannot be accounted for solely by difference in inclination; assuming that the whole of the emission line arises in an accretion disk, we infer that the X-ray source/accretion disk geometry is different from source to source.
The above model assumes that the line profile consists of emission integrated over a range of radii, each of which gives rise to a characteristic line shape. Variations in q correspond to different weightings over the disk. An alternative explanation for the range of observed profiles is that the emission is dominated by a single radius in each source, but that this characteristic radius is different in each case. In order to investigate this possibility we have repeated the disk line model, but setting R i = R o and allowing that radius to be free. q is clearly irrelevant in this case. The χ 2 values for these fits are shown in Table 8 . For the sample as a whole they are considerably worse than those with a range of radii with an increase in χ 2 of 106.5 for the same number of degrees of freedom. In only two observations is there an appreciable improvement (i.e., a significant reduction in χ 2 ), NGC 4051 and MCG-6-30-15(1).
Rest energy of the line
In the presence of substantial gravitational and Doppler effects inferred above, the energy derived from a gaussian fit may not reflect the true rest energy of the line. For example, it is conceivable that gravitational redshift might cause a line which was originally helium-like, with an energy of 6.7 keV, to appear at a lower energy. Given the remarkable consistency of our gaussian fits with an energy of 6.4 keV and the lack of any strong emission above that energy (Fig. 4 ) this seems rather contrived. As shown by Matt et al. (1992) , for an ensemble of disk lines, the mean energy always lies close to the rest energy, for a variety of emissivity laws. This is due to the fact that the peak energy is dominated by the low-inclination profiles, which are of highest intensity (George & Fabian 1991) . We have investigated this further by constructing summed model profiles for an ensemble of accretion disks with inclinations distributed uniformly in cos i. For q < 3, the peak energy for the ensemble is redshifted by < 1 per cent of the rest energy. Therefore, unless the emission originates entirely within the central regions, the peak energy in Fig 4 strongly indicates a near-neutral origin for the emission line. This is further illustrated in Fig. 7 which shows the summed model profile for the disk line fits shown in Table 4 .
Nonetheless, we have gone on to explore whether our observed profiles are consistent with a helium-like line distorted by the gravitational and Doppler effects in the inner disk. Our first test was with a model identical to that used in the fits of Table 4 , i.e. R i = 6, R o = 1000, q and i free, but with the energy of the disk line fixed at 6.7 keV in the rest frame. These fits were considerably worse than with a 6.4 keV line. The total χ 2 was 16737.2 for 16973 d.o.f., compared to 16627.3 in the near-neutral case. We infer the latter to be > 1000 times more likely (Table 8) . We have investigated whether this might be due to our assumption of R o = 1000. At large radii, the lack of any significant gravitational or Doppler shifts results in emission close to the rest energy of the line, yet we observe little emission around 6.7 keV ( Fig. 3; Fig. 4 ). Relaxing the constraint on R o with the helium-like disk line does improve the fits. However, these fits were still slightly worse (total χ 2 =16633.2), than those with the 6.4 keV line and a fixed outer radius (total χ 2 =16628.2), despite the additional 22 free parameters. However, examination on a case-by-case basis suggests that 3C 120 shows the most marked difference in χ 2 . Removal of that outlier would leave the 6.7 keV/free R o fits showing a slight improvement over those at 6.4 keV/fixed R o , but not a significant one.
As a further test, we have allowed R o to be free in the 6.4 keV fits, for comparison with the helium-like model. Our suspicion that R o could not be constrained by these data was largely confirmed by this analysis, with only four observations, NGC 4051, NGC 4151(2), MCG-6-30-15(1) and Mrk 841(1), showing a significant improvement at > 95 per cent confidence. The lack of other detections is likely to be due primarily to signal-to-noise ratio, the degeneracies inherent in the disk line models and the fact that the bulk of the line emission is produced in the central regions. The total χ 2 for those fits was 16597.0, indicating that a 6.4 keV line is > 1000 times more likely (Table 8 ) than a 6.7 keV line, even if the outer radius is left free. That conclusion holds even if 3C 120 is removed from consideration.
Relaxing the constraint on the inner radius is unlikely to improve the fits which assume helium-like iron, as we have fixed the inner radius at the last stable orbit in the Schwarzschild metric. This maximizes the gravitational effects, which would tend to bring any highly ionized emission closer to the observed values.
For the four line models tested thus far (narrow gaussian, broad gaussian, disk line with fixed R o and disk line with free R o ), we have shown that a 6.7 keV line is strongly disfavored. However, this analysis does not preclude the possibility that more complex models can be constructed which conspire to produce an apparent rest energy of 6.4 keV. Particularly, we have assumed that the line can be described by a single component. We now explore the possibility that an additional, narrow line is present.
Narrow line contribution
It is possible that there is a contribution to the emission line from another region. Differing relative contributions from that region and the disk could then confuse our results from the disk line fits. A promising candidate is the obscuring torus hypothesized in Seyfert 1/2 unification schemes, which could produce a significant contribution in some circumstances (Krolik & Kallman 1987; Ghisselini, Haardt & Matt 1993; Krolik, Madau & Zycki 1993) . A relatively narrow line might also be produced from the optical "broad line" region or even the warm absorber.
We have tested for the presence of such a feature by adding a narrow gaussian, at a rest energy of 6.4 keV to the disk-line models described in Table 4 . This provided a significant improvement in the fit for 6 observations: NGC 3516, NGC 3783(1), NGC 4151(2,4,5) and NGC 5548. The improvement for the ensemble is ∆χ 2 =68.9 for the 22 degrees of freedom, which is formally highly significant. The improvement is primarily due to NGC 4151 -without that source the improvement for the sample would not be significant (∆χ 2 =32.3 for 19 degrees of freedom). This is noteworthy, as NGC 4151 is the only heavily-absorbed source in our sample; conceivably the line-of-sight column could be contributing to the emission line in this case (see Weaver et al. 1994 and Yaqoob et al. 1995 for detailed discussion of the emission line in NGC 4151). In the other cases where the narrow line provides a significant improvement, this may simply reflect the fact that we have over-restricted the parameter space for the disk-line model. Apparently there is no requirement for a narrow line contribution in the majority of our sources, although the upper limits are not restrictive (typically ∼ 100 eV, consistent with predictions for the torus; Ghisselini et al. 1993) . The mean equivalent width of the narrow component for the sample is only ∼ 30 eV.
Even if there is such a narrow component, it has little effect on our conclusions regarding the remainder of the line. This is illustrated in Fig. 7 which shows the summed model profiles with and without the narrow line. To quantify the changes we show in Fig. 8 the change in the disk line parameters (W Kα , i, q) when the narrow line is added to the model. Obviously, the equivalent width of the disk line decreases when the narrow line is added, but typically only by a few tens of eV. There effect on the inclinations is negligible; our fits are driven to low inclinations by the lack of significant blue flux, which is not changed by the narrow component. There is a small effect on the emissivity index, with the the mean value of q from the disk-line-plus-narrow-line fits was q = 2.8, slightly steeper than that without the narrow line, but not significantly so. We have also explored whether the presence of a narrow line can explain the apparent difference in geometries implied by the range of q values in Table 4 .
Fixing q at the mean value of 2.8 resulted a significantly worse fit in 9/22 of the observations. Therefore, despite the possible contribution from a molecular torus, or other near-neutral plasma with low velocity, we still conclude that either the geometry of the X-ray source and/or the material which produces the broad, skewed line, differs from source to source. The one conclusion which does depend critically on the presence or absence of a narrow line is that regarding the rest energy of the disk line. We showed above that a near-neutral origin is considerably more likely than a helium-like line if the entire emission line arises from the disk. In the presence of a narrow line, we can no longer constrain the energy. We find the fits with a 6.4 keV disk line are not significantly better than with a helium-like line, if we allow a narrow line of typical equivalent width ∼ 40 eV at 6.4 keV. This is unsurprising, as the main constraint on the rest energy of the disk line comes from the energy of the peak, which in this case is modeled with the narrow line. However, given the lack of conclusive evidence for a narrow line component in addition to the disk line, a rest energy of 6.4 keV must still be considered more likely and we have assumed such an energy in the fits described below.
Effects of the reflection continuum
We next explored the effects of Compton reflection on the spectral parameters. As mentioned in the introduction, the reflection continuum is commonly observed in the Ginga spectra (NP94) and is expected if the material which produces the emission line is optically thick (Lightman & White 1988; George & Fabian 1991; Matt et al. 1991) . This is is almost certainly the case, given the high equivalent widths.
Although the reflection component is expected to be relatively weak in the ASCA band, it may have some influence on the derived line and continuum parameters (e.g., Mushotzky et al. 1995; Weaver et al. 1995; Cappi et al. 1996) . We therefore added a reflection component to the power-law and disk-line, to investigate the possible effects on these parameters. We employed a model assuming the abundances and cross-sections of Morrison & McCammon (1983) and elastic scattering, following Basko (1978) . The fact that the ASCA spectra extend only to ∼ 10 keV makes the latter approximation reasonable, and computationally expedient. We assumed the reflection spectrum from a neutral slab subtending a solid angle of 2π steradian at an X-ray source located above the slab. Fits allowing the normalization of the reflection component to be free confirmed our suspicions that typically the reflection continuum can be neither detected nor constrained for these low-redshift AGN, even when all four instruments are employed. However, our hypothesis is that the line arises by fluorescence in an optically-thick accretion disk. Simple atomic physics then dictates that the fluorescence must be accompanied by a Compton scattered continuum.
We have therefore repeated our fits with the disk line, including a fixed reflection component, assuming an inclination as derived from the disk line model, and an isotropic X-ray source. Note that these fits have no additional free parameters. Including such a component can, in principle, allow additional constraint to be placed on the disk inclination and may affect the disk-line parameters. However, in practice the constraints were no better than without the reflection component included. The mean values of q, i and W Kα (Table 9 ) were all consistent in these fits compared to those when a pure power-law continuum was used. We did find that differences in the line equivalent width tended to be systematically lower, however, with a mean value of 230 ± 60 eV with reflection included (see Table 9 ; c.f. 290 ± 50 eV without reflection). The reflection component also affects our determination of the continuum (see below). Including the reflection component in the fit resulted in a reduction of the total χ 2 (i.e. for all sources) of 43.9, which implies that for the sample as a whole, the reflection model is considerably more likely than a simple power-law (Table 8) .
Kerr model
The previous section has demonstrated that relativistic effects in an accretion disk orbiting a Schwarzschild black hole provide a most agreeable explanation for the line profiles. Those fits suggest that the emission is concentrated close to the central black hole. In such an extreme environment the details of the black-hole metric may even become important. Laor (1991) has presented line profiles for a maximally-rotating black hole in the Kerr metric. It was indeed demonstrated that substantial differences in the line profile result, due primarily to the fact that the innermost stable orbit is closer to the central point mass (1.23 R g ) and hence the gravitational and Doppler effects more intense.
We have tested such a model on our data including the reflection component, as described above. This time, we have fixed the inner radius at the last stable orbit for a Kerr hole. We fix the outer radius at 400 R g , the maximum value allowed in the current implementation of this model in XSPEC. The parameters are tabulated in Table 7 . The χ 2 for these fits (Table 8) are remarkably similar to those obtained with the Schwarzschild model given in Table 6 . The total χ 2 values imply that the Schwarzschild model is ∼ 3 times more likely than the Kerr model, but we do not consider this to be statistically significant. The similarity is probably a consequence of the fact that our fits prefer a relatively low inclination angle. The best-fitting line profiles assuming each metric are shown in Fig. 9 for 2 sources with well defined profiles. They are indeed rather similar, but the Kerr models have a more pronounced red wing, due to the increased gravitational redshift within 6 R g . The mean parameter values for the Kerr fits are entirely consistent with those obtained for the Schwarzschild model (Table 9) .
We conclude that a Kerr black hole is not required by our data. Higher-resolution and signal-to-noise ratio are required to determine the spin of the black hole definitively.
The X-ray continuum
Whilst our primary goal in considering the 3-10 keV spectra of these Seyfert galaxies was to define the iron-line properties of the sample, these data also allow us to define the continuum in this band. For a number of the the emission line models mentioned above, we have tabulated the mean power-law indices, which are shown in Table 9 . As can be seen from this Table, the mean power law slope is not strongly dependent on the line model, ranging from < Γ 3−10 >= 1.75 for a narrow line, to < Γ 3−10 >= 1.79 for a disk-line model. However, although the presence of a reflection continuum causes minimal change in the derived line parameters there is a substantial effect on the continuum. In the fits tabulated in Table 6 , the mean spectral slope when reflection is included is < Γ 3−10 >= 1.91 ± 0.10 ( Fig. 10; Table 9 ), ∆Γ = 0.12 steeper than with a power-law continuum.
Conceivably there might also be other spectral components which can effect the continuum. The most obvious of these are low energy absorption and iron K-edge absorption, both of which have been reported for some Ginga spectra (NP94). We have tested for the presence of each of these in our sample. Aside from the well-known case of NGC 4151 (for which we have already included an absorption column), we find no evidence for soft X-ray absorption. This justifies post facto our choice of the 3-10 keV range for determination of the line parameters (note that neutral columns ∼ < 10 22 cm −2 have little effect above 3 keV). Addition of an iron K-edge does provide a significant improvement (at ∼ 95 per cent confidence) in 4 observations of 3 sources (NGC 3516 -see Fig. 9 ; NGC 3783(1); NGC 3783(2) and NGC 4151(2)). A plausible origin for the edge is in the warm absorber mentioned in the introduction. However even when such an edge is detected, it has minimal effect on the line and continuum parameters and thus can be disregarded for the purposes of our analysis.
Comparison with previous results
Although a number of the observations presented here have been published previously, detailed discussion of the emission-line properties has been relatively rare. However, where comparisons can be made we find consistency with our fits. Specifically, our results are entirely consistent with those presented by Ptak et al. for NGC 3227, Mihara et al. for NGC 4051, Weaver et al. (1994) and Yaqoob et al. (1995) for NGC 4151, Reynolds et al. (1995b) and Tanaka et al. (1995) for MCG-6-30-15, Mushotzky et al. for IC4329A and NGC 5548, Guainazzi et al. for NGC 7469 and MCG-2-58-22 . We find some disagreement in interpretation for NGC 3783, where George et al. (1995) claimed no evidence for broadening of the line. We consider this to be due to the fact that George et al. fixed the photon index in the fit. Similarly, Leighly et al. (1996) claim no evidence for broadening of the line in Mrk 766, but did not allow the energy of the line to vary from 6.4 keV. The results for the ASCA sample are also remarkably consistent with the lower-resolution Ginga data. NP94 found a mean energy of 6.37 ± 0.07 keV and equivalent width 140 ± 20 for a "narrow" gaussian. As mentioned above, the latter is most directly comparable to that of our broad line fits, given the width of the Ginga response, and is entirely consistent with those fits. The mean spectral index from Ginga was 1.95 ± 0.05 when the effects of reflection and the warm absorber were accounted for (NP94).
Summary of results
In this paper, we have found:
• emission at iron Kα is detected in all 23 observations of our 18 sources.
• the line to be resolved in 80 per cent of the sources, with a mean width corresponding to a FWHM of 47,000 km s −1 assuming a gaussian profile.
• the profiles are often asymmetric, with a peak at ∼ 6.4 keV in rest-frame and a broad wing extended to the red. The FWZI of the mean line profile corresponds to a velocity of ∼ 0.3c.
• all of the profiles are consistent with that expected from an accretion disk orbiting a central black hole. Both Schwarzschild and Kerr metrics model the data equally well.
• a mean inclination of i ∼ 30 • . With a random distribution we expect a mean of 60 • .
• an emissivity function of R −q between R i = 6 R g and R o = 1000 R g , with q ∼ 2.5. This demonstrates that the line emission is concentrated in the inner disk. However, the data are not consistent with a universal emissivity law.
• assuming the whole of the line arises from the disk, fits with a rest-energy of 6.7 keV are strongly disfavored. It is most likely that the line arises by fluorescence in near-neutral material.
• no strong evidence for a narrow component at 6.4 keV in addition to the disk line, but with upper limits typically ∼ 100 eV. The presence or absence of the narrow component affects neither the values of q and i, nor the inferred differences in q, but removes our constraints on the rest energy of the disk line.
• a Compton-"reflection" component, which is expected to accompany the line, is likely to be present, but does not affect the inferred line profiles.
• a mean equivalent width of 230 eV when reflection is included
• the underlying continuum in our sample to be characterized by a power law with a photon index Γ = 1.9, with a dispersion of 0.15.
Discussion
Since the discovery of active galactic nuclei, most workers have assumed that they are powered by accretion onto a black hole. Such a model apparently presents the only reasonable explanation for the observed phenomena (Rees 1984 and references therein). However, as a black hole is not directly observable, one is only able to infer its existence through the influence of its physical properties: mass and spin. The velocities of gas observed at ∼ 0.1 pc from the nucleus of some galaxies strongly indicate the presence of huge masses in the central regions (e.g. Ford et al. 1994; Miyoshi et al. 1995) , with the only viable model appearing to be a black hole. However, detection of the characteristic relativistic effects of the black hole requires data which probe much smaller scales, closer to the event horizon. The velocities here should begin to approach the speed of light and, furthermore, the gravitational field of the black hole will cause time-dilation effects resulting in gravitational redshift. In order to measure such phenomena, discrete spectral features are necessary. The characteristic broadening and distortion of those features due to the relativistic motions represent arguably the most compelling test of the black hole paradigm. The iron Kα profile observed by Tanaka et al. (1995) in MCG-6-30-15 represents strong evidence for such a hypothesis in that object. The similarity of the profile in NGC 4151 tempts one to extrapolate this model to Seyfert galaxies as a class. But is such a generalization appropriate?
In this paper, we have presented a uniform analysis of a sample of Seyfert 1 galaxies including MCG-6-30-15 and NGC 4151. We found results consistent with previous work for MCG-6-30-15 and NGC 4151, but have further demonstrated that asymmetric line profiles are widespread. Fits to a specific physical model for the central regions of the AGN, that of an accretion disk orbiting in the Schwarzschild metric, provide significant improvements over a simple gaussian. This supports the assertion that the line is produced very close to a central black hole. The average emissivity function implies that ∼50 per cent of the line emission originates within ∼20 R g , and ∼80 per cent within ∼100 R g . Special and general relativistic effects thus afford a most satisfying explanation for the observed broadening. Furthermore, the lack of any strong blue shifts in our sample argues for a planar geometry, such as a disk (e.g., Fabian et al. 1995) . However, detailed calculations of the line profiles expected in other geometries are beyond the scope of this paper.
Detailed interpretation of the line profiles is model dependent. However, the distribution of parameters for the sample can be compared to those predicted by specific disk models. For example, if these Seyfert 1 galaxies were viewed at all inclinations, we would expect a mean of 60 • for the sample. Therefore, our disk line fits imply that we tend to observe the Seyfert 1s at a more face-on inclination, on average at 30 degrees. This may be reconciled with Seyfert 1/2 unification schemes (e.g. Antonucci & Miller 1985) . In these models, all Seyfert galaxies are surrounded by a thick, molecular torus which obscures the line of sight in Seyfert 2 galaxies. If the torus axis were aligned with that of the disk, we would not then expect to see any edge-on Seyfert 1 galaxies. The broad lines would be obscured by the torus for lines of sight with i > i op , the opening angle of the torus. Based on our mean disk inclination, we would estimate cosi op ∼ (1 − cos < i >/2), implying an opening angle of ∼ 45 • . This is in excellent agreement with estimates based on the observations of ionization cones (Pogge 1989 and references therein) in the optical. Although our data did not show strong evidence for a narrow emission line -expected from the torus -neither did they exclude a narrow component with the predicted strength (Ghisselini et al. 1993; Krolik et al. 1993) . Conclusive evidence requires data with higher spectral resolution and signal-to-noise ratio. However, the presence of a narrow component has little effect on the derived parameters for the disk line, particularly q and i. An alternative explanation for the restricted range in i is that the disk itself -if geometrically thick -obscures the edge-on lines-of-sight.
Assuming that the disk line accounts for all of the emission at iron Kα, the requirement for a rest-energy of 6.4 keV implies that the line arises by fluorescence excited by the power law continuum. This raises the question as to how the disk can remain relatively neutral when exposed to such intense illumination. The immediate conclusion is that the density of the fluorescing material is extremely high. Photoionized accretion disks have been discussed by and Matt, Fabian & Ross (1993) . For a standard α-disc, we expect a density, n, at 20R g , of : 
where L X = 10 44 L 44 is the ionizing luminosity. Below ξ ∼ 300 a rest energy close to 6.4 keV is predicted for the line . Thus even in the central regions, we typically expect the mean ionization state for the disk to be low. However, presumably the surface layers, where the bulk of the fluorescence occurs, could be more highly ionized than is indicated by the above relations. Assuming fixed energy fractions between the X-ray and intrinsic disk emission, we infer that ξ ∝Ṁ 3 and thus that the accretion rate is the dominant parameter in determining the ionization state of the disk. This implies that theṀ values in these Seyfert galaxies are sub-critical. Interestingly, for some quasars, in which the accretion rates may be higher, there is evidence that the peak of the emission line is higher, indicative of more ionized iron (Nandra et al. 1996a ).
Our fits to the Schwarzschild model have also shown that the measured line profiles are not compatible with a universal emissivity function, even when the inclination and a possible contribution of a narrow line from another region are allowed to vary. This might be a consequence of slight differences in geometry from source to source. For example, if the true inner and outer radii of the disk are different to those assumed, this can be compensated for in the fit by changing the apparent emissivity function. Alternatively, as we are dealing with a fluorescence line, the line emissivity depends upon the X-ray illumination, which could change from source to source. For example, with a point-like X-ray source located above the disk, the line profile depends upon the height of the source (Matt et al. 1992) . Our data are only well-fit by the disk line model if we allow the emission to be distributed over a range of radii. Emission at a single radius cannot account for the observed profiles in the majority of cases. This argues against models where the height of the X-ray source is very small, where only the inner disk is illuminated. Furthermore, models in which the disk presents significant solid angle to the X-ray source only at a small number of radii are difficult to reconcile with our data. One might envisage such a scenario if the X-ray source were at the inner edge of the disk itself or if the very innermost regions of the disk were puffed up by radiation pressure.
A simplistic "one zone" model for the X-ray source may not be appropriate. A currentlypopular model is of multiple regions or "hot spots" covering the surface of the disk (e.g., Stern et al. 1995) . The mean emissivity profile is harder to calculate in such a case, as it depends on the distribution of hot spots within the X-ray producing region and the variation of their density with radius. By observation, we conclude that in such a model, this latter quantity should vary approximately as R −2.5 . The challenge is now for theoretical models to reproduce such a relationship and, one would hope, relate it to the energy-generation mechanism for the X-rays.
An area where our observational data come into mild conflict with the conventional wisdom regarding disk reflection is that of the line equivalent width. The detailed calculations of George & Fabian (1991) and Matt et al. (1991) predicted a value from the disk of W Kα = 140 eV for a continuum with Γ = 1.9 and an inclination of 30 • . This is a factor 1.2 − 2 less than our observed mean of 230 ± 60 eV. An obvious way to resolve this discrepancy is to revise our assumptions about the metal abundances. The required increase in equivalent width can be achieved by an enhancement in the iron abundance of a factor 1.3-3.5 over the value of Morisson & McCammon (1983) which are usually employed (see Fig. 16 of George & Fabian 1991) . Indeed, using the updated solar abundances of Anders & Grevesse (1989) , Reynolds, Fabian & Inoue (1995a) find that equivalent widths of ∼ 250 eV could be achieved without any enhancement in iron. The possible contribution of ∼ 30 eV of a narrow line from another region would also ease this discrepancy somewhat.
The mean iron abundance derived here argues that the material being accreted is relatively metal-rich, consistent with recent broad-line models for quasars (Hamann & Ferland 1993) . Since the central regions of most spiral galaxies have similar metallicities, but the abundances drop with increasing radius (McCall, Rybski & Shields 1985; Shields, Skillman & Kennicutt 1991) . This tends to imply that the accretion fuel is produced by stellar mass-loss relatively close to the nucleus and is not brought in from further out in the galaxy. The required accretion rate isṀ = 3 × 10 −2 L 44 η 0.06 M ⊙ yr −1 (here L 44 represents the accretion luminosity, rather than the ionizing luminosity). The mass-loss rate is expected to beṀ ∼ 10 −2 M 10 M ⊙ yr −1 , where M 10 is the mass of stars in units of 10 10 M ⊙ , which seems plausible.
Our fits have also allowed us to define the continuum shape in the 3-10 keV band. We find a mean slope of ∼ 1.8 with a power-law plus line model. This lies between the values determined by HEAO-1 and EXOSAT (using a single power-law ; Mushotzky 1984; Turner & Pounds 1989) and that determined from Ginga, where a more complex model was employed, including a warm absorber and reflection. When we include the reflection component in our ASCA fits, we find Γ = 1.9, in excellent agreement with the Ginga data, which were arguably more appropriate for continuum determination. These results indicate that the reflection component has a substantial effect on the determination of the continuum using ASCA data in the 3-10 keV band, but that the warm absorber does not. We will return to this latter point in paper III. Our data have implications for the physical models of the X-ray continuum in AGN. For example, the disk/corona model of Haardt & Maraschi (1993) has been successful at explaining the mean intrinsic slope for Seyfert galaxies of Γ = 1.9. However, Stern et al. (1995) have pointed out that this model has some difficulties in explaining a range of observed slopes, and suggest a solution in which a number of distinct active regions illuminate the disk. Our data confirm the range of slopes observed by Ginga, and thus lend support to this hypothesis.
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a Width of the gaussian (keV)
b F statistic for the addition of σ as a free parameter
Note. -Fits with a power-law plus broad-line to the ASCA data in the 3-10 keV range. Absorption is by Galactic N H only, except in the case of NGC 4151, where the column was left free. Error bars on the fit parameters are 68 per cent confidence limits for 4 interesting parameters (∆χ 2 =4.7). Note. -Absorption is by Galactic N H only, except in the case of NGC 4151, where the column was left free. Error bars on the fit parameters are 68 per cent confidence limits for 4 interesting parameters (∆χ 2 =4.7). a F statistic for the addition of q as a free parameter
Note. -Absorption is by Galactic N H only, except in the case of NGC 4151, where the column was left free. Error bars on the fit parameters are 68 per cent confidence limits for 3 interesting parameters (∆χ 2 =3.5). 
< 10 −3 < 10 −3 < 10 −3 2.6 · · · · · · a Likelihood of the model in the column heading compared to the row, based on the total χ 2 values.
Note. -The subscripts used are: BL -broad gaussian (Table 3) ; S -Schwarzschild model (Table 4) ; S67 -Schwarzschild model with a rest energy of 6.7 keV; SS -Schwarzschild model at a single radius; SR -Schwarzschild with reflection (Table 6) ; KR -Kerr model with reflection (Table 7) 29 ± 2 29 ± 5 < 11 q -1.1 ± 4.5 2.8 ± 0.3 2.8 ± 0.4 < 0.9 Note. -Error bars are 68 per cent confidence limits. Upper limits are 90 per cent confidence. Fig. 1. -Histograms of the line energy (left panels) and the equivalent width (right panels) for the sources in our sample. Where multiple observations exist the weighted mean value has been adopted. The upper panels show the values obtained when the line is assumed to be narrow relative to the instrumental response (Table 2) , whereas the lower plots show the values when the line width is left as a free parameter (Table 3) . In both cases, the mean line energy is found to be very close to the 6.4 keV expected of neutral iron, even being consistent with a mild redshift. The equivalent widths in the broad-line fits are typically ∼ 50 per cent larger than for a narrow line. In the cases where no significant improvement is obtained when σ Kα is a free parameter, the point has been added to the lowest bin. In 14 of the 18 sources the line is resolved, with < σ Kα >= 0.43 ± 0.12, which corresponds to a FWHM∼ 50000 km s −1 . This implies highly relativistic motions if the width is due to velocity broadening. The continuum has been estimated by fitting a power-law (with Galactic absorption) to the 3-5 and 7-10 keV SIS data, and rebinning the resultant residuals. Most show significant broadening beyond the instrumental resolution and some have the characteristic profile expected if the line is produced close to a central black hole: an asymmetry skewed to the red. All plots have been rescaled to a fixed fraction of the continuum at 6.4 keV. That energy (in the rest frame) is marked by a vertical dotted line in each plot. The first plot (Mrk 335) shows a horizontal scale in velocity space (corresponding to 40,000 km s −1 and a vertical bar which indicates a 10 per cent variation from the continuum. Table 4 ). a) inclination i, b) index of the emissivity function q (see text). The spectra show a significant spread of q, which parameterizes the geometry of the system, indicating that this may change from source to source. (Table 4) which is very similar in shape to the data shown in Fig 4. The dashed line shows the effects of a narrow component. With the resolution of the ASCA detectors, it is difficult to state unequivocally whether or not such a component is present. However, including a narrow line has little effect on the disk line profile. Table 6 ). The inclination and emissivity index show negligible change when reflection is included. In contrast the power-law index is steepened by ∆Γ = 0.12 and the mean equivalent width reduces by ∼ 50 eV when the effects of reflection are accounted for.
